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Objectives of the presentation

Understanding of the background to the Innovative
Medicines Initiative

Present the Strategic Research Agenda

The ultimate beneficiaries ...




Background information
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The EU must turn political objectives into
policy reality

Lisbon Objectives March 2000

The most competitive and dynamic knowledge based
economy in the world by 2010

3% of GDP invested in R&D
(public and private)

EC Policy Initiatives

European Technology Platforms
(To define Research agenda for important sectors

with all stakeholders and industry leadership)

Proposed doubling of the EU budget for Research




R&D intensity as % of GDP, 2003

Source: European Commission - DG Research, Key Figures 2005
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Over the last decade the US has invested

more in public R&D

Health R&D budgets
In government budgets as

a percentage of GDP, 2002
(OECD R&D Database,
June 2003)
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Pharmaceutical R&D investment Is substantial

R&D Spending as a percentage of sales
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Pharmaceutical R&D expenditure in Europe, USA and
Japan (at 2003 constant exchange rates)
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2004 figures are estimated
Source: EFPIA, PhRMA, JPMA

Declining investment in R&D in
Europe

European Commission is
exploring ways to achieve the
Lisbon goals

EFPIA sets the Priority of
“Strengthening the EU Science
base”

Innovative Medicines
Initiative



Advances in science and technology provide
significant opportunities for the EU

Health

Current/future
challenges

Opportunities in science
Political agenda and technology

e RN

Industry

Investing more
in the US/
Productivity

— challenges
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R&D Is getting more and more expensive

Average R&D costs per NCE medicine launched
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The ageing population in the EU requires
greater investment in health R&D
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The change in demographics will have a
big impact in the EU
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Scientific advances
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Science and technology advances present significant
opportunities

‘omics

Better understanding of
disease/drug mechanisms

k

More efficient drug
discovery and development

k

Better medicines, faster

k

Health benefits for
EU citizens
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Science and technology advances present significant
opportunities

‘omics

Public Better understanding of
investment disease/drug mechanisms

k

More efficient drug
discovery and development

collaborative @

Understanding
human

physiology

research

Better medicines, faster

k

Industry Health benefits for
investment EU citizens
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Applying new technologies to drug discovery a
development requires the active participation of all
stakeholders

Research based
Pharmaceutical indus

PhyS|C|ans/heaIthcare Academia

EU policy
makers

Member State

policy
makers

Discovery Preclinical Translational Clinical Pharmaco
research develop medicine development, vigilance
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Process slides from the European
Commission
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Technology Platforms
Concept

EUROPEAN
COMMISSION

Technology Platforms should

Bring together all interested parties in a particular sector. The
sector should be chosen for the strategic importance to
contribute towards the EU’s goals of knowledge-based growth,
competitiveness and employment.

Foster effective public-private partnership and bring together
key stakeholders, under the leadership of industry, around a
shared vision for the development of the technologies
concerned.

Define the necessary research and technical priorities in the
medium-long term for the sector.

)
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Technology Platforms:
Evolution - Three Stages

EUROPEAN
COMMISSION

Stage 1. Stakeholders get together and define
a common Vision to resolve R&D
bottlenecks as defined by industry

Stage 2: Stakeholders define a Strategic
Research Agenda

Stage 3: Implementation of the Strategic
Research Agenda

20



Technology Platforms
Implementation

EUROPEAN
COMMISSION

The Strategic Research Agendas, SRAs,
will be implemented through:

Collaborative research in FP 7 for most
Technology Platforms

Joint Technological Initiatives (JTI)
for a few selected Technology Platforms

)

21



EUROPEAN
COMMISSION

Joint Technology Initiatives
Concept

Arising from Technology Platforms

Scale and technical complexity necessitates
building a critical mass of research and
iInnovative effort

Creating public/private partnerships to
Implement research agendas

Art. 171 of the Treaty

Mobilisation of public and private funding
sources

Establishment of legal entity for efficient
22 implementation of the Strategic Researge ==

Agenda —




FP6: The Integrated Project - InnoMed




Integrated Project — Innovative Medicines -

FP6 bid submitted Nov 15th, 04

43 Consortium members

— Discovery of new markers for
Alzheimer’s disease
(AddNeuroMed)

— Correlation of ‘omics technology
results with conventional toxicity
data (liver & kidney) (Predictive
Toxicology)

Total cost 21m euros

Proposal passed evaluation April
2005

Contract under negotiation with the
EC

~ €GP

FProposal Full Title

Innovative Medicines for Europe
Proposal Acnomym:

InnoMed
DATE OF PREFARATION: 1& November 2004
TYPE OF INETRUMENT: INTEGRATED PROJECT
THEMATIC FRIORT ™ Life Sciences, genomics and biotechnology for haaich
all Idemtifier FPE-Z2004-LIFESCIHEALTH-8
Research areafs): LSM-2004-49.3 Feew approache: accelerated development of new, safe
an re effective medicines
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FP6 Integrated Project InnoMed
Participants

AddNeuroMed:

— 5 companies: Amersham, AstraZeneca, GSK, Lilly, Merck
Sharp & Dohme

— 9 Univerisities: King’s College London, University of Kuopio,
Perugia, Stockholm, Toulouse, Karolinska, Southhampton,
Roskilde University, University College London,

— 6 SMEs: BioWisdom, Capsant, Cerebricon, Pharmidex,
Proteome Sciences, hunter Flemming

— 1 Association: Greek AD Association

Predictive Toxicology:

— 13 companies: Altana, Bayer, Boehringer-Ingelheim, GSK,
Johnson & Johnson, Merck, Novartis, Novo-Nordisk, Roche,
Sanofi-Aventis, Schering, Serono, Organon,

— 3 universities: University of Wuerzburg, Dublin, and Istanbul

— 1 SME: Genedata
Eg; x ’
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Integrated Project — Predictive Toxicology
13 Pharmaceutical Companies joining forces

In vivo animal studies in rats with up to 15 compounds (Pharma)
—  Study design: 5 rats per group; single sex (?); 2 dose levels; 3
evaluation time points
— Investigations
Body weight, clinical signs, exposure levels
Clinical chemistry, haematology, urinalysis
Organ weights, histopathology (liver, kidney)
Transcriptomic; proteomics; metabonomics (liver, kidney, blood)
Data management (SME & Pharma)
— Design, construction and population of a relational DB
—  Data processing and development of biostatistical models
Mechanistic investigation and biomarker confirmatory experiments
using cell and molecular biology methodology (Academia)

Integrative analysis of ‘omic and conventional toxicity data for better
understanding their role in liver and kidney safety testing

= a"“’" Creation of a publicly available database -




Activities across Framework Programmes 6 and 7

2002 2006
FP6
Submission Funds
Nov 2004 Oct 2005

- Biomarkers in AD

Integrated Project:
- Toxicogenomics

The Innovative Medicines Initiative

Implementation of the Strategic Research Agenda

Development of the
Strategic Research |—Jp FP7
Agenda
~ 2007 2013
EW AD: Alzheimer's Disease 57




FP7: Building the Strategic Research Agenda for
the Innovative Medicines Initiative
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The European Technology Platform needed:
- a common European Vision and
- a Strategic Research Agenda

The Vision

Creating biomedical R&D leadership
for Europe to benefit patients and

soclety

A
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Components of the Strategic Research
Agenda for Innovative Medicines

|dentification of the R&D bottlenecks for new medicines
Analysis of current strengths and weakness in Europe
Recommendations to address bottlenecks

Definition of the necessary research and technical
priorities in the medium to long term

Estimation of resources and timelines

Framework agreed upon by all stakeholders to foster
productive Public-Private-Partnerships

EW) 20




What are the bottlenecks?

Safety and Efficacy are main reason for failure of new
medicines

Attrition for each criterion {9:)
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The Strategic Research Agenda focuses on
bottlenecks in biomedical R&D

Discovery Preclinical ranslational Clinical Pharmaco-
research develop. medicine develop. vigilance
I I ' I y l

Predictive Predictive Identification Patient Validation oRisk assessment
pharmacology  toxicology of biomarkersrecruitment biomarkers with regulatory
authorities

EW‘ ‘ Efficacy ‘ Safety 32




The identification and validation of
biomarkers is a key component

Science and
technology
advances

4

Better understanding

of human physiology,

pathophysiology and
drug mechanisms

IDENTIFICATION
OF
BIOMARKERS

How useful or informative is the biomarker?

e.g. can it be used as a surrogate endpoint in clinical

SR

trials of a chronic disease/condition?

VALIDATION AND ACCEPTANCE

33



Definitions

Biomarker

— A characteristic that Is
objectively measured
and evaluated as an
Indicator of normal
physiology, disease or
response to medicines

Surrogate endpoint
— A biomarker that is

supposed to substitute
for a clinical endpoint. A
surrogate endpoint is
supposed to predict
clinical benefit (or harm
or lack of benefit or
harm) based on
epidemiologic,
therapeutic,
pathophysiologic, or
other scientific benefit

34



Knowledge Management and Education and
Training are key underpinning themes

Predictive Predictive Identification Patient Validation oRisk assessment
pharmacology  toxicology of biomarkersrecruitment biomarkers with regulatory
authorities

H EH E Bl BN

Knowledge Management (KM)

il E B BB EHDN

Education & Training (E&T)

A EEEERN
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Development of recommendations through
thematic workshops

Safety Leader: Prof. F. Pfannkuch (Roche)
— Non-clinical safety: Prof. F. Pfannkuch (Roche)
— Pharmacovigilance: Ms. E. Swain (GSK)

Efficacy Leader: Dr. lan Ragan (Lilly)
— Inflammation: Dr. Damian O’'Connell (Pfizer)

— Cancer: Dr. Jim Carmichael
(AstraZeneca)
— Diabetes: Dr. Veikko Koivisto (Lilly)
— Bralin: Prof. Lars Sundstrom (Capsant)
KM Leader: N. Grandjean (Novartis)

EM&T Leader: Dr. J. Dirach (Novo Nordisk) s




A total of 327 experts from different background
contributed to the Strategic Research Agenda

9% 9%
[0 European Commission [0 SME
6%
M Academia Bl Regulatory
Patient
16% 34%, [ Pharma l Patien
B Others

23%
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Content of the Strategic Research Agenda




SAFETY

Goal: improve the predictability of toxmologmal observatlonsusmg
In silico tools R—y &,
Toxicogenomics
Toxicoproteomics
Metabonomics

How can these technologies be used in an integrated approch?

How can the in silico and in vitro data be validated by safety data In
human?

Main recommendations:
Create a European Center of Drug Safety

Establish a framework for biomarker development to study
human relevance and regulatory utility,

. Develop in silico methods for predicting toxicity

Efpsa 30




SAFETY Formation of a European Centre for Drug
Safety (ECDS) to co-ordinate research efforts

European Centre
for Drug Safety

| Board

[ Directors ]

| T o e

I [ ™y
5 1 1 1 Y

Project team:

Project team: Project team: Project team: Project team:
sproject manager + sproject manager + sproject manager + sproject manager + project manager +
~delagates parties ~delagates parties ~delegates parties ~delegates parties delegates partie

IT

' «Safety Data

Warehouse

IT

e

sTraining & «Communication

Education

*Research projects
(5 projected)

«Clinical Safety,
‘Pharmacovigilance

Knowledge
Management
Overview
Body
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SAFETY - Detalled Recommendations

Create a European Centre of Drug Safety to identify and co-
ordinate research needs in safety sciences,

Establish a framework for biomarker development which will
evaluate human relevance and regulatory utility,

Develop in silico methods,
Study the relevance of rodent non-genotoxic carcinogens,
Tackle intractable toxicity,

Improve healthcare provider training in detection of adverse
drug reactions,

Development of databases including knowledge management
tools of data analysis in Pharmacovigilance,

Improve communication between patients, physicians and other
healthcare providers in Pharmacovigilance.




EFFICACY

Key Elements of the Strategic Research Agenda

Predictive
pharmacology

Identification
of biomarkers

Patient
recruitment

Validation of
biomarkers

Risk assessment

Cancer

Brain
Inflammataory

Disorders
Diseases

Diabetes

|
Efps|
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EFFICACY

Goal: improve clinical performance and early access to innovative
medicine:

Patient databases

Biomarkers markers validation

Tissue banks

Imaging

Develop a better common understanding of the trade-off
between risk and reward that comes with innovation

Main recommendations:
Stimulate translational medicine in an integrated fashion
Create disease specific imaging networks

Develop partnership with regulators for innovative clinical
trial design and acceptance of biomarkers

Efps| 3




EFFICACY - Detailled Recommendations

Develop better understanding of disease mechanisms,

Develop in vitro and in vivo models predictive of clinical efficacy,
Develop in silico simulation of disease pathology,

Stimulate translational medicine,

Create disease-specific European Imaging Networks,

Create disease-specific European Centres for validation of omics-
based biomarkers,

Co-ordinate the development of national patient networks,
Form European consortium to address value demonstration,

Develop a framework in partnership with the regulators for innovative
clinical trial design and analysis.

Efps| 44




Key Elements of the Strategic Research Agenda
EFFICACY- Pharmacology

TRANSLATIONAL MEDICINE

X
Ea | more predictive of clinical efficacy and safety *




Key Elements of the Strategic Research Agenda
EFFICACY- Biomarkers

Access to tissue
banks with

medical information

Development
of ‘omics and

Imaging technology

Sharing
of data

level

Development of
electronic patient

(medical records)

databases

Rl

VALIDATION AND

ACCEPTANCE

OF BIOMARKERS

Experimental
medicine/
disease specific
networks

Data
standards
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Key Elements of the Strategic Research Agenda
EFFICACY- Patient Recruitment

Objectives: -Faster clinical trial start-up times
-Faster recruitment
-Recruitment of the “right” patients

Development of

electronic patient Clinical Increase EU
level databases development clinical trial
capacity -NMS
Patient
Involvement _ —
in trial design _Patlent | Par_tnershlp with
information patient groups
Advertising for | |/éducation

£ W’ recruitment .




Key Elements of the Strategic Research Agenda
EFFICACY- Regulatory Approvals

Improve dialogue with regulators
Acceptance of biomarkers and surrogates
Greater use and acceptance of quality of life measures

Appropriate use of conditional approval, rolling review,
accelerated assess

Sharing of EMEA data e.g. placebo arms in clinical trials
Development of electronic patient level databases

Greater inclusion of patients in the regulatory process

EW’ 48




KNOWLEDGE MANAGEMENT

Goal: manage and organise data to create knowledge
to predict benefit and risk of new therapies
What information do we need?

Which tools do we need to create this information?
How do we create coherent information?

How do we effectively mine this information?
Which tools do we need to analyse information to create knowledge
and predict risk/benefit?

Main recommendations:

— Develop enhanced knowledge representation models and data
exchange standards for complex systems,

— Build a core reference database of validated experimental data
extracted from the literature,

— Design standards for and build an expert tool to allow the
federation of local databases in a secured environment.

Efps| 0




KNOWLEDGE MANAGEMENT

Scientific and medical advances result in data
generation on a massive scale

‘omics

Imaging

Clinical trial
data
electronic
patient
records

Prior
{ knowledge

tW'

=)

Data
integration
/analysis

) Knowledge

=)

Efficacy
and safety
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KNOWLEDGE MANAGEMENT
A key component underpinning Safety and Efficacy

Efficacy Efficacy Efficacy
Project 1 A Project 2 A Project 3

Overwew body

Efps| 51




EDUCATION & TRAINING

Goal: Europe should support the interdisciplinary education essential to
the bioscience sector and in particular:

Clinical scientists (MD, PhD)
Molecular pathologists

Molecular pharmacologists
Information management experts

Main recommendations:

Create a European Medicines Research Academy for education
and training for professionals involved in biomedical R&D
iIncluding regulatory officers over the whole lifecycle of a
medicine,

Map existing activities within E&T including identification of
European centres of excellence and develop programmes and
Implementation plans for the critical areas relevant to the
biomedical R&D process,

% Evaluate options to foster mobility between academia and
W industry. 52




EDUCATION & TRAINING

Establish the European Medicines Research Academy

A pan European platform for education and training
covering the whole life cycle of a medicine

Supports current and future professionals involved
In biomedical R&D including regulatory officers

Facilitate mobility between academia, industry and
regulators

Based on existing centres of excellence

53



EDUCATION & TRAINING

Priorities to establish:

EMRA including a central coordinating unit and an
advisory education and training council

Programmes for integrated medicine development,
ethics committees and patient organisations

Programmes for safety scientists within
pharmaceutical R&D

Regulatory affairs based programmes

Programmes for biostatisticians, bioinformaticians
and biomedical informaticians

Programmes for pharmaceutical medicine
professionals

54



EDUCATION & TRAINING
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Implementation

A




Implementation Timelines
Best case scenario

Communication

Implementation
Structure
Furopean EStablished

Council

Governance & Funding

Strategic Research Agenda

>

2Q04 3Q04 4Q04 1Q05 2Q05 3Q05 4Q05 1Q06 2Q06
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Estimated costs: 440 mio euros per year

Stakeholder

Contribution

How

EC Funding of the secretariat Contract between EC and
Funding of research secretariat and EFPIA and

secretariat (50% each)
EFPIA Funding of the secretariat Contract between EC and

secretariat and EFPIA and
secretariat (50% each)

Pharmaceutical
companies

Research
Data
Infrastructure
Expertise

Funding via companies

Academia

Research
Data
Infrastructure
Expertise

Funding via IMI

SME

Research
Data
Expertise

Funding via IMI and possibly loans
from European Investment Bank

Patients groups

Disease knowledge

Funding via IMI 58
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Funding

Secretariat

Academia

Physicians/healthcare
professionals

Research based Patient
pharmaceutical groups
Industry

Regulators

IMI funding ETP/SME/ Pharmaceutical industry
EW EIB funding funding (100% funding of

industry involvement)



This SRA Is ambitious. Implementation requires
a different approach

focussed and efficient
administration

FP 7 instruments
not designed for
the scale of this SRA

Critical Success “Traditional” “New”
Factors Framework 7 Joint Technology
for the ETP on Instruments Initiative
Innovative Medicines

Strategic co-ordination X

across projects

Integration of KM X

and E&T

Strong industry X

iInvolvement

Streamlined X

o0

OV



The ETP on Innovative Medicines meets
the JTIl criteria proposed by the Commission

Added value of European-level intervention

The degree of clarity of definition of the objective to be
pursued

Strength of the financial and resource commitment from
Industry

Importance of the contribution to broader policy objectives

Capacity to attract additional national support and
leverage current or future industrial funding

Inability of existing instruments to achieve the objective

EW) 61




The ETP on Innovative Medicines meets
the JTIl criteria proposed by the Commission

Added value of European-level intervention

— Requires co-ordination and application of EU-wide
expertise (critical mass and synergies) and
translation into reg.

Process

The degree of clarity of definition of the objective to be
pursued

— To apply advances in science and technology to the
process of drug discovery and development

— To help create a collaborative approach to
biomedical research in the EU thereby attracting

Investment and underpinning the knowledge-based

EW) economy o




The ETP on Innovative Medicines meets
the JTIl criteria proposed by the Commission

Strength of the financial and resource commitment from
iIndustry

— Industry will jointly fund the JTI secretariat and 100%
of industry involvement

Importance of the contribution to broader policy objectives

— Important contribution to health and the Lisbon
agenda

Inability of existing instruments to achieve the objective

EW) 63




Benefits

A




What we want — A positive outcome for all
stakeholders

Vibrant and dynamic scientific environment

More effective healthcare

Creation of significant economic value
through small and large enterprises in

Europe

EW . 65




Critical Success Factor: Foster a Collaborative
Culture and put the patient at the center!

National Governments

o

Industry « — Patient «<—— Regulatory Agencies

o

And others...

European Commission

||i<—>

Academia

Efps| o6
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The ultimate beneficiaries ...

... EU citizens
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Research Directors’ Group Member
Companies

@ Bayer

CHIRON

novo nurdigk" -

SCHWARZ
PHARMA

Healbns 04 e
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Abbreviations

AD: Alzheimer’s Disease

DG: Directorate-General (at the
EC)

EC: European Commission

EFPIA: European Federation of
Pharmaceutical Industries and
Associations

ETP: European Technology
Platform

EU: European Union

GDP: Gross Domestic Product

IMI: Innovative Medicines
Initiative

JTI: Joint Technology Initiative
NCE: New Chemical Entity
R&D: Research & Development

RDG: Research Directors
Group

SME: Small and Medium
Enterprise

SRA: Strategic Research
Agenda
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